The amounts of new wood used for housing construction and wood wastes from demolished buildings were calculated using various scenarios of wood recycling. Increase in reuse rate was found to be effective to reduce the total amounts of final wastes and the use of new wood materials.
I. INTRODUCTION

I-A. Present states of wastes in Japan
Waste disposal is a serious social issue in Japan. One of the principal factors that make it difficult to recycle wood waste is that construction wastes are usually disposed of as mixtures of materials, which are difficult to separate. From such wastes, only small amounts of recyclable materials can be obtained, and the way to recycle them is limited to chipping. The labor, costs, and energy needed to classify a mixture into components increase as there are more components in the mixture. To solve this problem and to promote recycling, materials should be produced and buildings should be constructed considering the ease of disassembling and recycling. This method will increase the amount of wood that can be recycled and enable the reuse of wood in the form of lumber and multilateral reuse of wood.
This study aimed to analyze changes in the amount of wood demolition waste by using them in various ways.
II. MATERIAL FLOW OF WOOD
We first documented the material flow of wood by integrate statistics and references and conducting interview surveys to understand the present state of the wood use and wood waste( Fig.1 
III. SCENARIOUS FOR WOOD RECYCLING
We compared the amount of demolition wastes in one year and use of new wood for construction in the next year (the amount of new materials to be used for construction minus the amount of reused and recycled wood), for various methods for recycling/ reusing wood wastes from demolished structures. Three typical scenarios were established and mutually compared. We then investigated the effects of ease of demolishing.
III-A. Assumptions and conditions
The following assumptions were made for our investigation: 1) 11.2 million cubic meters (the amount from demolished buildings in 1998) of demolition wood wastes are produced from wooden houses. The same amount of wood (11.2 million cubic meters) is to be used in the next year to build the same number of new houses as the number of demolished houses. 2) Of newly built houses, 81.2% were built using the Japanese traditional post and beam construction methods, and 18.8% were built using wood-frame construction or panel construction methods.4 The unit amounts of timber used in each construction method are listed in the 4) The following constrains are applied for recycling wood chips and reusing lumber (Fig.2) .
The chips, which are produced from the wood wastes of demolished buildings, are to be used to produce pulp and wood composite panels and as fuel. We assumed that only lumber could be reused.
5)
We assumed two cases for the demand for wood waste chips as shown in Table 3 . Table 3 .
These conditions give six combinations, one of which is S3 studied in B.
IV. RESULTS AND DISCUSSION
IV-A. Differences in utilization methods of wood wastes Figure 3 shows the amounts of wastes and new materials for each scenario.
Comparison between S1 and S2 suggests that use of wood chips for various purposes reduces the amount of waste but does not reduce the amount of new materials. This is attributable to low percentages of wood composite boards used for building houses. S3 showed reductions in both the amount of waste and the input of new materials.
Since demand for lumber is high, lumber wastes are highly reused thus reducing the amounts of both wastes and new materials. 
V. CONCLUSION
We investigated the recycling of wood wastes from demolished wooden houses using models.
In our model: 1) Production of good-quality wood chips that can be used for various purposes decreased the amount of wastes.
2) Reuse of lumber as well as recycling of wood wastes to produce chips was effective to reduce wastes.
3) An increase in the demand for chips reduced the amount of wastes but did not greatly affect the input of new materials into wooden houses. This was because wood composite panels were used little in houses.
4) The combination of reuse rate of 0.8 and demand of D2 reduced the waste by 78% from that of 0.6 and D1.
In the further study, the energy and carbon balance for each case should be investigated.
Diverse utilization and large supplies of recycled materials are the quickest approaches to reduce wastes. For example, burning of wastes to produce energy is one approach. However, the idea of disposing huge amount of wastes at once as the source of energy seems to be based on the same concept of mass production and mass consumption. 
